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(Mathematic 1)

Basic Fundamentals in Mathematics
The Rate of Change of a Function

Cartesian Coordinate 45 S <lilaa) has two number lines:

Horizontal line called  x-axis has real numbers (.., -3,-2,-1,0,1,2,3,...)+
rational number 4w slac|

Vertical line called y-axis , has real numbers numbers (.., -3,-2,-1,0,1,2
, 3, ...)+ rational number 4 dlac

Real numbers included : “4=xkll Natural Numbers(N):{1, 2, 3, ...}
4L\l Whole Numbers (W): {0, 1, 2,3, ...}
sl Integers (2): {...,-2,-1,0,1,2, ..}
4wl lac Y1 Rational Numbers (Q): (1/2, -0.75, 0.333...).
Intersection of two lines called origin point (0,0).

Y-axis &

Pra.bh)

X-axis
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The Slope Jx of a line kil

Increments 3L ) Jlaa — When a particle moves from one position( X; , y; ) in the
plane to another point (X, , y» ) , the net changes _»illin the particle's coordinates
lilalare calculated —was by:

AX = X —X1

Yol

Ay = YZ - yl VXIS

Slope of the line :

R

Let L the line in the plane has Pi(x1, y1)
and P2 ( x2, y2), then the slope (m) is:

A; y — 1
YT e Az
A x,-x,

+¢ For the two perpendicular ¢l lines Ly and Ly: m; . my, =-1..
¢ For the parallel two lines: m; =m,.
Angles of Inclination: Jsll Ul )

The angle of inclination of a line measure .« counter clockwise <« ge (Se
dcluifrom the x-axis around the point of intersection.

0 = inclination angle
¥z

VxS

m=tan 6 prove that?

Ay Jia
== =tan
Ax )JI.AA a 0 i I ! | x-axis

Ans.:m

i
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Example: 1

Find 2 sithe slope Jx of the line determined 224l by two points ¢xikés A(2,1) and
B(-1,3) and find the slope of the line perpendicularcs2 2!l to AB.

Solution:
Slope of AB is:
L=y 3-1 2
m, =22 "Y1 _ =—=
3

AB
x,-x, —-1-2

Slope of line perpendicular to AB is:

1 = 3 (Mg . my =-1)—> mag . MagL =-1

Equations for lines dashall ca¥alas

An equation for a line is an equation that is satisfied &= by the coordinates
bl of the points bl that lies a&ion the line and is not satisfied @&~ Y by the
coordinates of the points that lie elsewhere ball # jla Ll

Vertical lines 4 saxl) 1o sladl)

Every vertical line L has to cross the x-axis at some point. X = a, y =0.
Horizontal lines 4y L shaill

The horizontal line cross the y-axis at point, x =0, y =b.

Non vertical and non-horizontal lines

Point — slope equation of the line through the point ( Xz, y1) with slope mis :

’".43=}" s y-yi=m(x—Xx;) i 3aa) ¢ 4dady Ccuils 13
X, — X, 5 e B
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The distance from a point to a line : (il G o) iy ddads (p 48l

To calculate the distance d between the point P;(x1, y1) and P,( X2, y2) is :

d= ‘\/(xz _x1)2 +(.V2 —.Vj)z

Paxz 2

-~
V-axis

» X-XIS

A

Example 2: Write an equation for the line that passes through point :
a) P(-1,3) withslopem=-2.
Y-Y1i=M(X=X;)—>y-3=-2(X-(-1)) > y+2x=1—> y=-2x+1

Example 3: Write the distance between the points P,(-2 ,0) and P, (2,-2), and the

equation for the line that passes through the points :

Solution 7 _ J(xz —x, S A1, 1,)

- y,—y, —2-0 7 V2= (=2)%+ (-2 - 0)%=4.47
m= = —

x,—x, 2-(=2) 2

1
y_yj:m(x_xl)ﬁ y—0=—5(x—(—2)):> 2}’+.\‘+2=0
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Example 4 : Find the slope of the line : 3x + 4y = 12

Solution:

3 3
=——Xx+3=> the slope is m=——
Y=7y P 1
H.W.

Find :

a) an equation for the line through P(2,1 ) paralleltoL: y=x+ 2.
b) an equation for the line through P(2,1) perpendiculartoL:y=x+ 2.

Functions
Function is any rule that assigns to dependent and independent variables:
e el s Aitad) < yuid) L) aid sael8 g a A1)
y=1(x)

Domain Jali and Range sl

The symbol f represents the function, the letter x is the independent variable
representing the input value to f, and y is the dependent variable or output value of

f atx.

y =1(x)
output  input

Range Domain
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Function is given by a formula to calculate the output value from the input

variable, for example :

y=x+2 , X=0 > y=2 , x=1 - y=3

Domain = largest set of real x-values gives real y-values.
If we want to restrict x5 the domain:

Q / find domain and range for the equation y = x?? If:

1. x>0 2.x>2 3.Domain not restricted

Solution:
The function y=x°
1. whenx>0 , 1.e x=0,1,2,3,....,©
substitute (= s=3in function y = x?, theny=0, 1,4,9,...., o
domainisx>0 andrangeis [0, x).
2. when x >2 , 1.e X=273,....,0
substitute =2 s=3llin function y = x?, then y=4.9,.....,
domainisx>2 andrangeis [4,o) or{x%x>2} or {y:y>4}.

3. Domain not restricted gef323sa ¢ | j.e domain of X is (-0, )

X -0 | ...l -2 -1 0 1 2

8

y | o | ... 4 |10 |1 | a4 .

8

Then, the range of (y ) is [0,x).

Example 5 : find domain and range for equation y=Vx , if domain not restricted?

Solution : domain not restricted for x , but must be positive value inside root then:
domain is x>0 i.e [0, ) andy>0i.erangeis[0, ) .

X 0 1 2 0
y 0 1 4 | ... 00
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H W, find the domain and range of functions (y=v4 — x , y=v1 — x2)
Graphs of Functions

If f is a function with domain D, its graph Jsliconsists ¢Sk of the points L& in
the Cartesian plane. The coordinates <lhaYlare inputodass-output Sla 3e pairs

for f, express in :
> exp {(x, fx)) |xeD}
Example 6 : Draw the function f(x)=x+2?

Solution : The graph of the function f(x) = x + 2 is the set of points with
coordinates (X, y), its graph is the straight line sketched z<x=in the following

Figure: v
f(X)=y =x+2
atx=0 y=2

atx=1 y=3

atx=-1 y=1
atx=-2 y=0

Example 7 : Draw the function y = x* over the interval [-2,2]?

Solution: ]

* y = x! =24 ,| (2, 4)
y = x? -2 4 g

-1 | 3t

0 0 1 G‘D

| | -

3 9 =LY% b 4D

2 4

2 4 7 SR SR
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CIN AN
Y 1

(a) 2 +vi=1 (b) y=%1=x" ©) y==V1-x

Figure 1 illustrate different graphs for different functions

Example 8 : draw the function :

-1, r=10 First formula v=— ¥ =flx)
2 2L
f[.l’] = x, D=x=1 Second formula

v=1

1. x> 1 Third formula 1= N

o pd

[] 1 1 X
-2 =1 0 1 2

1. If f(x;) = f(x;) whenever x; <X x,, then f is said to be increasing on I.

2. It flx;) < fix;) whenever x; <X x,, then f is said to be decreasing on [.

Increasing and Decreasing Functions on the Same Figure

W9 -~
8
ﬁ o
=
=
4 E
2
—— Increasing function fix) S
o ~=- Decreasing function fix) N
4] 2 4 6 & 10
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Even Functions and Odd Functions
The graphs of even >3 and odd s2_4 functions have special symmetry properties,
Definitions : A functiony = f(X) is:

even function of x if f(—x) = f(x),
odd function of x if f(=x) = = f(x),

(=ry

X (=x. =)

(a) (b}

Figure 2 (a) The graph of y = x* (an even function) is symmetric about the y-axis.
(b) The graph of y = x* (an odd function) is symmetric about the origin.

2

Example 9 : is the function f(x) =x~ even or odd ?

Let x=-x , then (-x)* = x* for all x; symmetry about y-axis. So f(-3) = 9 = f(3).

Changing the sign of x does not change the value, then the function is an even.
HW is the functions even or odd?

fx)=x"+1

fx)=x

fx)=x+1
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Exponential Functions

f(x)=a" wherea>0 anda#1
All exponential functions have domain (-o0, o) and rwo, ).
May be in the shape y=¢* |, y=e'°°*-1// e”=1/00=0

y= 10" y=10""

Figure 3 Graphs of exponential functions.

Logarithmic Functions

These are the functions f(x) = log, X, where the base a # 1 is a positive constant.
They are the inverse functions of the exponential functions. In each case the
domain is (0, ) and the range is (-oo, o).

Figure 4 Graphs of four logarithmic functions

10



